Dairy products: a controversial food group
Dairy products remain an essential part of a balanced diet. However, in an era where food items or entire food groups are deemed as healthy or unhealthy, the hitherto literature regarding milk-derived products remains inconclusive. The vast majority of heart-friendly food patterns persist on promoting the consumption of low-fat over whole-fat milk-derived products. This unanimously propagated claim was raised by the anticipated reduction in the consumed saturated fatty acids. Nevertheless, the relationship between dairy fat and health remains unsettled with current evidence not conclusively pointing to a disease-related benefit one way or another. Focusing on cardiovascular diseases (CVD), a very recent meta-analysis of observational studies revealed from a null to even a reverse association of dairy products and their particular types with CVD incidence or mortality, irrespective of their fat content. 
The PURE study
The PURE study is a large multinational cohort. From 2003 to 2018, n = 153 220 men and women from 21 countries, in five continents, were enrolled, from whom n = 136 384 participants with free-of-CVD history were included in an analysis of dairy products and health. At baseline, participants' habitual food intake and their particular consumption of dairy products were evaluated through country-specific food frequency questionnaires. The primary endpoint of interest was the composite of mortality and major cardiac episodes events including fatal/non-fatal myocardial infarction or stroke and heart failure. In a median follow-up time of 9.1 years, n ¼ 10 567 events were recorded. In the article by Dehgan et al., it was investigated the association of total dairy consumption, as well as the consumption of different types of milk-derived products, with the long-term incidence of major cardiac episodes and mortality in diverse settings. Considering the current dietary guidelines, the results revealed form this multicentre cohort study are impressive, yet consistent with the conclusions revealed from very recent meta-analyses. In particular, the consumption of >2 servings of dairy products per day compared with no dairy intake was inversely associated with CVD incidence and mortality ranging from 14% to 34% lower risk. These trends were retained for both milk and yogurt, while as for the cheese no significant associations were highlighted. Additionally, low-fat dairy products did not seem to present any additional health benefits over their whole-fat counterparts.
Dairy products and cardiovascular health: from epidemiology to basic science
Considering that over the last 5 years a large body of evidence indicate the potential existence of cardioprotective properties of dairy products, a matter of consistency seems to exist. In accordance with this consistency, the findings from the PURE study set substantial clinical implications from an epidemiological perspective. The obvious next question is the metabolic paths through which the observed cardioprotective effect of dairy products is exerted. In nutritional epidemiology several suggestions have been performed. 4 Nonetheless, the subject of dairy products and their role on cardiac health still demands extensive analysis and discussion, yet this time from the standpoint of basic science; to better understand the mechanistic basis behind the observed beneficial effects of this food group. The complex and pleiotropic pathways related with the consumption of dairy products have been underscored in a large body of nutritional science. 5 The effects of milk-derived products on cardiac health seem to be mediated by nutrients such as medium-, odd-, and branch-chain saturated fatty acids (MCSFA, OCSFA, BCSFA), unsaturated fatty acids, natural trans fats, probiotics, whey protein and specific amino acids, probiotics and minerals/vitamins, e.g. calcium, vitamin K1/K2. Processes such as fermentation and homogenization are to affect their nutrient profile, as well. These features of dairy products influence diverse pathways. Dairy fat, in contrast with the fat in meat and industrialized products, seems to have cardioprotective properties. For instance, studies in animals and cultured cells have shown that MCSFA enhanced mitochondrial oxidative capacity and reduced lipid accumulation in muscle cells, ameliorating insulin sensitivity. 6, 7 As for BCSFA and trans fats little evidence exist which suggest their involvement in de novo hepatic lipogenesis and PPAR-c activation enhancing insulin sensitivity and reducing the inflammatory responses while when it comes to OCSFA, their inclusion in improving mitochondrial functions remains to be further investigated. 5 Furthermore, there are indications that fatty acids in general, may have beneficial effects related with the prognosis of cardiac patients, e.g. patients with heart failure. In a recent editorial by Matteo et al. commenting on the findings from a basic research article, it was highlighted that enhancing fatty acid utilization in cardiac patients may contribute to the amelioration of mitochondrial dysfunction as well as cardiac dysfunction via specific metabolic paths. 8, 9 Such mechanistic studies come to support several epidemiological data related with the 'obesity paradox' usually observed in this patients category, underscoring the fact that fat may not be that bad for them. 10 Passing to probiotics, as revealed in animal studies, probiotics in fermented dairy products, are highly discussed regarding their positive effect on gut microbiota composition and function, promoting intestinal epithelial integrity and reducing low-grade inflammation. 11, 12 Whey protein is another nutrient of interest in dairy products.
Existing studies suggest that this protein improves insulin response and lipid profile as well as reduces blood pressure and arterial stiffness. 13, 14 Calcium and vitamin D seem to be involved in the GLP-1 signalling, while vitamin K1/K2 existing in milk-derived products after processes such as fermentation and homogenization is recently suggested as an important dairy-derived nutrient with cardiometabolic properties. 5 Therefore, dairy products are a rather diverse group and the complexity of the emerging underlying cardiometabolic paths is remarkable. Much as there is a tremendous raise of knowledge, vigorous further investigation from the standpoint of basic science is demanded to demonstrate robust empirical evidence. Thereby, the insights derived from the PURE study provide additional incentives and opportunities for basic science researchers to elucidate the diversity of ingredients and mechanisms through which dairy products exert their effect on cardiac health.
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